Background : In Bangladesh, recent estimates suggests that 22% of under-five death and 13.1% of neonatal death is due to pneumonia. Its etiology usually remains unknown and problems is increasing with drug resistant infections.
Introduction
Globally Pneumonia remains the leading infectious cause of death among children underfive, killing 2,500 children a day. Pneumonia accounts for 15 % of all under-five deaths and killed 920,000 children in 2015. Most of its victims were less than 2 years of old. 1 In Bangladesh, recent estimates suggests that 22% of under-fived death and 13.1% of neonatal death is due to pneumonia. 2 Hospital based studies have reported that 20-30% of admission in under-five children are due to pneumonia. Case fatality rates in hospitalized children are reported to be between 8.7-47%. 3 The ARI control program includes identification of children with pneumonia by clinical features and administration of antimicrobials with a presumption that majority of pneumonia in developing countries are because of bacterial pathogens. Respiratory infections cause a variety of clinical syndromes, of which pneumoniaperhaps the most severe of all and is the most commonly associated with an adverse outcome, causing over 90% of all deaths. 4 Pneumonia is frequently caused by varieties of viruses, bacteria, fungus or mycobacterium tuberculosis however, their isolation and identification in resource poor settings is expensive. Moreover, the etiology varies by age groups, nutritional
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July 2017 n Volume 9 n Number 1 268 status, geographical locations and settings in which they occur. 5 Although its etiology usually remains unknown and problem increasing with drug resistant infections. 6 However, precise diagnosis is difficult to make on the basis of clinical or radiological findings. 7, 8 In most reported studies, the organisms were isolated from blood, sputum, throat swab 5 which either did not reflect the actual incidence or isolation of the causative organism. The organism can be isolated from specimens of empyema fluid, or lung aspirate, but this is rarely done. Culture based diagnosis is complicated by the technical difficulty of obtaining specimens. The diagnostic value of a positive blood culture is high, but its sensitivity is low (1%-3%) for hospitalized children with bacterial pneumonia. 8 There is a need to evaluate the outcome including-required change of antibiotics, prolonged hospital stay etc.
We therefore, conducted a study to evaluate the outcome of microbiologically proven pneumonia by nasopharyngeal aspirate of infant.
Methods
This prospective study was conducted at the Departments of Pediatrics and Neonatology, Ad-din Medical college hospital, Dhaka from January to July 2015. A total of 30 infant of either sex admitted with pneumonia fulfilling the WHO criteria of pneumonia 9 and also radiologically confirmed pneumonia were enrolled in this study.
The case definition of pneumonia included children presenting with cough with difficult breathing, having increased respiratory rate (children < 2 months; > 60/minute, 2-12 months, > 50 per minute) with chest indrawing. Children with co-morbidities like congenital heart disease or chronic respiratory disease, whose parents did not give consent, were excluded.
A pre-designed questionnaire was used for recording of demographic profile, clinical presentation, laboratory investigations, out come on treatment (according to hospital protocol). Relevant past and family history was enquired and recorded. Chest radiographs were done in all the patients before enrollment.
Nasopharyngeal aspirates (NPA) were collected from all patients within 48 hours of the diagnosis of pneumonia using commercially available sterile disposable mucus extractor. Controlled suction catheter was connected with the sterile mucus extractor and passed through nostril. The sample was sent for culture sensitivity.
In the study the outcome was defined as-Improved (full recovery), Not Improved (prolonged stay in the hospital i,e hospitalization exceeding 7 full days) and Expired-(died). The antibiotics were changed according to NPA culture sensitivity. Discharge was considered when the child's respiratory rate reduced below the age-specific cut-off, with absence of chest in drawing, hypoxemia and no fever for at least 24 hours.
Data were analyzed by SPSS version 20. Results on continuous measurements are presented on Mean ±SD and categorical measurements are presented in number (%). Chi-squre has been used to find the significance on categorical scale between two variables.
Results
Among 30 study cases mean age was 39.7±45 days. Majority of them were male 19(63%). Study cases were classified into three groups those who improved/full recovery (n=22), prolonged stay in hospital (n= 5) and those who expired (n=3), during the course of treatment for pneumonia.
Infant who prolonged hospital stay and expired of pneumonia during hospitalization were younger age 35.22±33.67days and 27.22± 36.4 days respectively compared to full recovery group (age-44.67±39.25 days) p 0.053. However, there was no significant difference in sex distribution (p=0.07). On the other hand, there were no significant differences found among all the cases in their clinical presentation (fever, cough, respiratory distress, poor air entry) during admission. But apnoea was frequently seen among expired group compared to those who improved p=0.025. There was significant difference among the groups in the frequency distribution of central nervous system (CNS) manifestation (p 0.033) showed in (table I) . 
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Majority of the study cases who were improved had right upper lobe consolidation 10(45%) followed by bilateral patchy opacity 6(27.27%), left sided patchy opacity 3(13.63%), left upper lobe consolidation 2 (9.09%) and 1(4.54%) had bilateral patchy opacity with pneumothorax. Among the cases who required prolonged hospitalization, most of them had left sided upper lobe consolidation 2(40%) and bilateral patchy opacity 2(40%). All of the infant who were died, their radiological features were bilateral patchy opacity. Children who died/ prolonged hospital stay, compared to those who improved had significantly abnormal radiological findings shown in (table II) p=0.011. Gram-ve bacteria were isolated in 10 (34%) cases followed by gram+ve 3(10%) & fungal 1(4%), mixed bacterial growth were present in 4(13%) cases and no growth were found in 12(40%) cases from nasopharyngeal aspirate (Figure1). Acinetobacter was found in 8 (26.7%), Coagulase negative staphylococcus 2(6.7%). Additionally, MRSA, pseudomonas and E.coli species were identified in 1 (3.3%), 1 (3.3%), and 1 (3.3%) of the cases respectively (Figure 2) All infant with pneumonia who had gram +ve (100%) and fungal 1(100%) growth on their nasopharyngeal culture were improved. On the other hand who had gram-ve bacterial growth, their mortality were high 2(20%) and also required prolonged hospital stay 2(20%). Among the gram-ve cases 6(60%) were improved. 2(50%) were improved and 2(50%) had prolonged hospitalization among the cases who had mixed bacterial growth in nasopharyngeal aspirate. Most of the cases 10(83%) were improved followed by 1(8.3%) were died and 1(8.3%) had prolonged hospital stay, who had no growth on their nasopharyngeal culture. Moreover this study found that infant who didn't improved/ expired had Gram negative bacteria on nasopharyngeal aspirate culture and most of the cases with gram +ve bacterial growth and no growth were improved which found statistically significant shown in table III (p<0.031) 
Discussion
We conducted this study to identify the Outcome of microbiologically proven pneumonia by nasopharyngeal aspirate of infant attending in a tertiary care hospital, the case fatality rate of pneumonia among hospitalized infant was 10% in this study which compares with the reported case fatality rate of 10.5% 10 and 10.45% 3 in similar settings.
Neonates were at a higher risk of death than were older infant. Mortality associated with severity and young age is consistent with other studies 11 . Similar to other studies, the co-morbid condition apnea, CNS manifestation were significantly frequent among those who died compared to those who survived 5, 11 . Demers et al reported that altered sensorium in children with acute respiratory tract infection are associated with increased risk of mortality by 3.2 times. 12 In the present study, we identified etiological agent by the conventional culture studies of NPA in 47.3% cases, predominance of gram negatives in this population (figure1). Taneja, et al 13 and Shahunja et al 14 
also found gram-ve
organism predominantly among their study population. Results of the previously published Indian study showed that H.influenzae was the commonest isolate whereas studies in Brazilian children have documented gram negative enteric bacilli as the commonest cause. 15, 16, 17 Our isolated bacterial agents significantly differ from the common bacterial etiology of pneumonia in this age group of children 18, 19 . Poor hygiene and low immunity among infancy, a common co-morbidity of pneumonia in developing countries may be a factor that explains our observation. Isolation of bacterial agent in nearly all children indicates an association of bacterial pathogens in pneumonia. However, the isolation of multiple bacterial agents from individual NPA makes it difficult to define a causal relationship.
The other factor associated with the morbidity of pneumonia in infant in our study was an abnormal chest radiograph. These included those showing bilateral patchy infiltration. An abnormal chest radiograph was more likely to be due to bacterial infection and need either a change of antibiotics or a prolonged stay in the hospital. Karalanglin et al in their study also demonstrated that abnormal radiological findings were independent factor for morbidity of pneumonia and determining the poor outcome. 10 Abnormal chest radiograph were associated with the risk for need of change of antibiotics.
The children who survived required a longer time to recover from illness if they were younger or had gram negative bacterial pneumonia.
Conclusion
Infant with severe pneumonia having younger age, apnea and CNS manifestation were at greater risk of mortality. Patient with abnormal chest radiograph and gram-ve organism in nasopharyngeal aspirate culture had poorer outcome and required prolonged hospital stay among the infant with pneumonia.
